Introduction
Leptospirosis is an endemic, zoonotic disease of public health importance in Chennai throughout the year and especially during monsoon. [1] The disease is caused by diverse serovars of pathogenic Leptospira species. [2] Leptospirosis has varied clinical manifestations ranging from mild flu-like illness to severe fatal forms and thus is often misdiagnosed or under diagnosed. [3] Although children experience frequent exposure to surface waters and animals, studies on paediatric leptospirosis are very scanty, perhaps due to a low index of suspicion. [4] In the recent years, the number of paediatric cases of leptospirosis is apparently increasing in Chennai. With this view point, surveillance was conducted to estimate the prevalence of leptospirosis among clinically suspected paediatric cases and the risk factors associated with the disease. controls were included from neighbourhood matching for age and sex. Individual written consent was obtained from patients/parents/guardians. Patients were stratified by age: 0-17 years of age (paediatric) and ≥18 years (adult). Leptospirosis was defined by a compatible clinical syndrome (any combination of fever, chills, myalgia, jaundice, conjunctival suffusion, renal failure, haemorrhage or pulmonary failure) and laboratory confirmation with one or more of the following features: (1) Positive results for an IgM ELISA; [9] (2) positive results for MAT (using a panel of 10 serovars) [10] [11] [12] [13] and one acute-phase serum sample titre >1:80, (3) seroconversion between acute-phase (1-10 days of onset of symptoms) and convalescent-phase serum samples (mean interval of 21 days; available only from 56 paediatric cases), (4) a four-fold increase in titres between two examinations, (5) positive leptospiral culture, (6) positive results for MSAT (pooled preparation from heat-killed serovars used for MAT), [14] (7) positive for PCR (two set of genus specific primers G1/G2 and B64I/B64II). [15] Univariate odds ratios (ORs) for the potential risk factors were calculated by a matched analysis and 95% confidence intervals were calculated using Fisher's method. Statistical significance of difference in proportions was tested by Chi-square test. Sensitivity, specificity, positive and negative predictive value and Cohen's kappa were calculated for MAT versus MSAT, PCR and IgM ELISA. P < 0.05 was considered statistically significant. All analyses were performed by Epi Info Ver 3.5 (CDC, Atlanta, Georgia, USA).
Results
During the study period, 134 children and 443 adults were suspected clinically to have leptospirosis. Of these, 35 (26.1%) children and 118 (26.6%) adults fulfilled either one of the laboratory criteria to define confirmed leptospirosis. When we compared paediatric and adult leptospirosis, adults exhibited a higher frequency of nausea (52/118; P = 0.024) and vomiting (50/118; P = 0.0008) whereas myalgia (22/35), jaundice (11/35), muscle tenderness (12/35) and conjunctival suffusion (9/35) were substantially and statistically higher among paediatric cases. The groups showed no differences with respect to severe complications, namely pulmonary involvement, meningitis and myocarditis [ Table 1 ]. The prevalence of leptospirosis between male and female in both the groups did not differ statistically (P = 0.46 for paediatric cases and P = 0.3112 for adults).
In both the study groups, the most common infecting serogroups identified based on the highest MAT titres were Icterohaemorrhagiae, Australis and Grippotyphosa [ Table 2 ]. The highest titre of 1 in 640 was observed against Icterohaemorrhagiae with no difference in the pattern of infecting serogroups between paediatric and adult cases. No culture isolates were obtained. Further, confirmation of current leptospiral infection was achieved by PCR with two sets of primers (G1/G2 and B64I/B64II). Of the 134 suspected paediatric cases, 28.4% were PCR positive. The sensitivity, specificity and predictive values for IgM ELISA, MSAT and PCR in comparison with MAT are shown in Table 3 . The overall agreement of the three tests with MAT ranged between 92% and 96%. Test specificity was the highest for PCR (96%) followed by IgM ELISA (93%).
Univariate analysis showed the highest strength of association of paediatric leptospirosis with rat infestation (OR: 87.4) followed by keeping cattle in house (OR: 10.14) [ Table 4 ]. A multivariate analysis was performed with the six factors that showed significant (P < 0.05) association with leptospirosis as independent variables. In the multivariate model, the association of stagnant water in Table 5 ].
Discussion
Leptospirosis is one of the important re-emerging infectious diseases with increased occurrence and elevated mortality rates, especially in patients with delayed diagnosis and improper treatment. Our study found that a substantial proportion of hospitalised children with leptospirosis had the classic features of Weil's disease but lower case fatality rates than adults, contrary to earlier studies where severe paediatric leptospirosis may less likely show all classic features of Weil's disease. [16] [17] [18] [19] In an earlier report from Chennai, 139 paediatric cases were diagnosed during a 4-year period (1997) (1998) (1999) (2000) (2001) and showed that the presentation of non-icteric forms of leptospirosis are often non-specific and may be missed unless there is a high index of suspicion. They also emphasised that the delayed diagnosis leads to increased mortality and morbidity. [20] Either no severe disease or death caused by leptospirosis was observed in paediatric age group or the disease spectrum overlapped with adults, the seroreactivity to leptospiral serogroups remained similar in both groups. Hence, it is possible that clinicians have a lower threshold to admit children with suspected or confirmed leptospirosis to the hospital. Regardless, these observations may guide clinicians towards increased clinical suspicion of paediatric leptospirosis as the classic disease triad may be incomplete in most patients.
Further, this study demonstrated the identification of leptospiral infection in a large proportion of suspected cases by PCR. The sensitivity of PCR was found to be relatively higher than of the conventional serological methods. During the acute phase of infection, leptospires will be circulating in blood and in leptospiruria phase, the immune system develops antibody thus clearing leptospires from blood. This could possibly explain why serological tests have low sensitivity during the acute phase of the disease. The use of PCR as an alternative diagnostic method will facilitate to circumvent the problems associated with immune responses, and moreover, tests other than those based on PCR are invariably affected by the geographical variations in prevalent serovars with varying antigenic characteristics. Thus, early diagnosis of the cases by PCR approach seems important as early initiation of specific therapy might prevent progression of the disease to more severe forms.
The study emphasises the importance of leptospirosis as a paediatric infliction. The environmental, socioeconomic and behavioural characteristic facilitates the transmission of paediatric leptospirosis in Chennai. At present, the possible immediate method for reducing infection is early case detection and treatment. To achieve this, episodes of febrile illness among children must be monitored and acted upon without delay before the progress to a serious ailment. 
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